Quantitative aspects of insulin secretion and its hepatic and renal removal in sheep.
The secretion of insulin into the portal blood and its removal by the liver and kidneys in conscious fed sheep were determined by simultaneously measuring venoarterial plasma concentration differences and portal, hepatic, and renal plasma flows. The basal secretory rate of insulin was 0.43 +/- 0.03 U/h or 7.8 mU/kg-h. The secretory rate of insulin and the amount of insulin presented to the liver also were altered by 2-h intraportal infusions of glucagon (150 mug/h), insulin (1.17 U/h), and insulin (1.17 U/h) lus glucose (2.2 g/h). Hepatic removal under all conditions was about 50% of the insulin secretory rate, although the extraction ratio was only 0.08. Renal removal was 35% of the insulin secretory rate. The renal extraction ratio was 0.35. During insulin-induced hypoglycemia and also during starvation, the hepatic extraction ratio of insulin increased significantly, but the removal as a percentage of insulin secretion did not change. It appears that in sheep on a maintenance diet the basal secretory rate of insulin is less than that of nonruminant species and that, within physiological limits, the liver disposes of about one-half and the kidney about one-third of the insulin. Other tissues, presumably, remove the remaining 10--20%.